HIV escapes adaptive cellular immunity by selecting mutations that are associated with the individual's HLA-I alleles. These mutations can be transmitted and have been shown to determine disease progression in the new host but their impact on subsequent viral evolution is poorly understood. In a group of seventy-six Zambian heterosexual transmission pairs, we obtained the gag sequence at zero (donor and recipient; median = 46 dpi) and at three, six, nine, twelve, eighteen, and twenty-four months after infection (recipient; median = 772 dpi). A neighbor joining phylogenetic reconstruction of these sequences (MEGA 6.06) confirmed that the donor clustered with the corresponding recipient sequences, and showed a star-like shape in most recipients. Using both 0 months sequences, we calculated the proportion of HLA-linked sites according to the recipient's HLA alleles that harbored a mutation associated with CTL escape. We found a median of 25 per cent of pre-adapted sites and confirmed that these polymorphisms impaired immune recognition, since individuals infected with highly pre-adapted virus (\>50 vs. \<20 per cent) had a lower number and proportion of CTL IFN-γ responses in ELISpot assays performed using predicted peptides (P = 0.004). Using the longitudinal sequences, we calculated both the rate of reversion of pre-adapted polymorphisms, which was significantly lower than that of all transmitted polymorphisms (P \< 0.0001), and the proportion of adapted sites after two years of infection, which was significantly increased to a median of 40 per cent (P \< 0.0001). Interestingly, the patients where the proportion of adapted sites was increased had one that was initially significantly lower (P = 0.0014). We also looked for evidence of adaptive evolution using the Codon-based *Z*-test of Selection (MEGA 6.06). We found that 50 per cent of recipients showed significant positive selection during the first two years of infection. Interestingly, female recipients that showed evidence for positive selection, excluding those expressing the B\*57 protective allele, had a lower initial proportion of pre-adapted sites than those that did not show evidence for positive selection (17.7 vs. 28.6 per cent; P = 0.06). This study reveals that, even before an immune response is mounted in the new host, the degree of pre-adaptation of the transmitted variant determines the dynamics of viral evolution in the newly infected individual.
